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Abstract  Isthmic  aortic  rupture  or  disruption  should  be  systematically  sought  when  there  is
high kinetic  energy  trauma  to  the  thorax.  This  condition  is  extremely  serious  and  life  threaten-
ing. It  needs  to  be  diagnosed  rapidly  but  diagnostic  pitfalls  must  be  avoided.  CT  angiography  is
the standard  examination.  The  main  CT  signs  of  rupture  or  disruption  of  the  thoracic  aorta  are
periaortic  hematoma,  intimal  ﬂap,  pseudo-aneurysm  and  contrast  agent  extravasation.  There
are three  types  of  lesion:  intimal,  subadventitial  or  pseudo-aneurysmal,  and  complete  rup-
ture with  lesion  of  the  three  tunicae,  and  it  is  important  to  grade  them  for  better  therapeutic
management.  The  main  diagnostic  pitfalls  of  the  CT  scan  are  the  presence  of  a  ductus  divertic-
ulum and  post-isthmic  fusiform  dilatation.  Associated  lesions  must  not  be  overlooked.  The  most
common are  ruptures  of  the  aortic  root  and  the  thoracic  aorta  in  the  diaphragmatic  hiatus.
© 2014  Éditions  franc¸aises  de  radiologie.  Published  by  Elsevier  Masson  SAS.  All  rights  reserved.
Traumatic  rupture  or  disruption  to  the  thoracic  aorta  more  frequently  affects  males,  pre-
dominantly  young  men  between  30  and  40  years  of  age.  It  is  a  serious  condition  with
considerable  morbi-mortality,  with  or  without  treatment.  The  percentage  of  deaths  at
the  site  of  the  accident  is  assessed  at  80  to  90%  [1].  Death  in  hospital  without  appropriate
treatment  is  30%  within  6  hours,  40  to  50%  within  24  hours  and  90%  within  4  months  [1].
Following  treatment,  the  mortality  rate  is  still  high,  varying  from  5  to  28%  depending  on
the  technique  used  and  the  extent  of  the  associated  lesions  [2].  However,  with  modern
therapeutic  techniques,  particularly  endovascular  repair,  it  is  close  to  9%  according  to
more  recent  studies  [2]. It  is  essential  to  make  an  extremely  quick,  precise  and  reliable
diagnosis  for  rapid  and  effective  treatment  of  the  patient.
∗ Corresponding author. Department of Radiology, CHU d’Angers, 4, rue Larrey, 49933 Angers, France.
E-mail address: djamel506@hotmail.com (D. Ait Ali Yahia).
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natomy and anatomopathology
he  thoracic  aorta  can  be  divided  into  four  segments  (Fig.  1).
he  ﬁrst  two  segments,  which  are  intrapericardial,  are  the
alsalva  sinus  (segment  0),  where  the  coronary  arteries
riginate,  and  the  ascending  aorta  (segment  1),  which  ori-
inates  1  to  2  cm  above  the  coronary  ostia.  The  horizontal
orta  (segment  2),  which  extends  from  the  brachiocephalic
rterial  trunk  to  the  subclavian  artery,  composes  the  third
egment.  Finally,  the  descending  aorta  (segment  3),  situated
eyond  the  subclavian  artery  and  extending  to  the  diaphrag-
atic  oriﬁce,  is  the  last  segment.
Lesions  of  the  wall  of  the  thoracic  aorta  are  usually  trans-
erse,  segmental  (55%)  or  circular  (45%).  Spiral  and  irregular
ortic  lesions  are  very  rare  [1,3].  Goarin  et  al.  classed  aortic
esions  in  3  grades  [4].  The  ﬁrst  two  grades  are  composed
f  partial  lesions  and  are  found  in  60  to  65%  of  cases.  Grade
 lesions  are  limited  intimal  lesions  (intimal  ﬂap)  or  an  iso-
ated  intramural  hematoma  (Fig.  2a).  Grade  2,  in  which  both
he  tunicae  intima  and  media  are  involved,  deﬁnes  subad-
ential  tears  (false  aneurysm,  hemomediastinum)  (Fig.  2b
nd  d).  Grade  3  lesions,  found  in  40%  of  cases,  are  lesions
nvolving  all  three  tunicae  (Fig.  2c),  with  rapid  extravasation
igure 1. Anatomy of the aorta and its different segments: the
inus of Valsalva (0), the ascending aorta (1), the horizontal aorta (2)
nd the descending aorta (3). The diagram is completed by the main
ranches of the thoracic aorta: the brachiocephalic artery (BCA),
he left carotid artery (LCA) and the left subclavian artery (LSCA).
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f  blood.  The  neighboring  mediastinal  soft  tissues  may
rovide  temporary  buffering  [1].
Special  attention  should  be  paid  to  diagnosing  isolated
ntimal  lesions,  which  make  up  10%  of  the  aortic  lesions.
T  angiography  has  been  shown  to  be  decidedly  superior  in
his  situation  to  arteriography,  which  only  ﬁnds  one  lesion
n  two.
Therapeutic  management  is  multidisciplinary.  Some  cen-
ers  use  intravascular  ultrasound  to  conﬁrm  the  diagnosis.  In
he  majority  of  cases,  simple  scan  monitoring  24—48  hours
ater  is  enough;  it  can  show  stability  or  spontaneous  resorp-
ion.
ocation of thoracic aortic lesions
he  sites  of  attachment  of  the  thoracic  aorta  determine  the
everity  of  lesions  (Fig.  3).  Lesions  of  the  aortic  isthmus  can
e  differentiated  from  lesions  of  the  root  of  the  aorta  or
he  descending  thoracic  aorta.  In  10%  of  the  cases,  there
re  several  lesion  sites.
The  isthmus  is  the  commonest  location  for  lesions
approximately  90%  of  all  cases  of  patients  who  have  been
ubjected  to  thoracic  trauma)  [1,5].  Its  relatively  immobile
osition  in  the  thorax  due  to  its  attachment  by  the  liga-
entum  arteriosum  explains  the  reason  for  this  site  being
nvolved  in  many  injuries  [1,3].
Lesions  of  the  root  of  the  aorta  are  sometimes  associated
ith  damage  to  the  aortic  valve.  Lesions  of  the  ascending
orta  are  rare  (between  5  and  8%  of  the  cases)  according
o  data  in  the  literature  [3].  These  two  types  of  lesions  are
ometimes  associated  with  hemopericardium.
Involvement  of  the  aortic  arch  and  its  branches  is  not
o  common.  While  involvement  of  the  aortic  arch  itself  is
are  (about  2%  of  the  cases)  [3],  the  incidence  of  aortic
rch  branch  involvement  varies  considerably  in  the  litera-
ure.  It  is  important  to  look  for  damage  to  the  branches  of
he  aorta  if  there  is  a  mediastinal  hematoma  without  any
ortic  damage.
In  1 to  12%  of  the  cases,  there  is  trauma  to  the  descending
horacic  aorta  [3]. The  distal  descending  aorta  is  attached
o  the  adjacent  vertebral  column  by  the  diaphragm.  When
here  is  a shock  to  the  thorax,  the  resulting  shear  forces  are
esponsible  for  lesions  at  this  site.
athophysiology and lesion mechanism
here  are  several  causes  of  the  aorta  rupturing,  but  the  com-
on  factor  is  the  violence  of  the  shock.  Road  accidents  make
p  75  to  80%  of  the  cases  [6].  Other  causes  are,  for  exam-
le,  accidental  crushing  and  more  rarely,  falls.  In  90%  of  the
ases,  there  is  multiple  trauma.
There  are  several  mechanisms  that  act  either  in  isolation
r  together,  one  of  the  main  ones  being  deceleration.  This
articularly  concerns  the  front  seat  passenger  of  a  vehicle
oing  at  speeds  faster  than  50  km/h  subjected  to  frontal  or
ateral  shock.  This  mechanism  causes  displacement  of  the
eart,  with  torsion  and  shearing  forces  being  exerted  on  the
mmobile  areas  of  the  aorta,  i.e.  the  isthmus  (ligamentum
rteriosum),  aortic  root  and  at  the  diaphragm  [3].  More-
ver,  intravascular  pressure  increase,  secondary  to  aortic
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tunicae); d: intraoperative view of an aortotomy showing an intim
(blue), adventitia (red).
compression,  can  cause  isthmic  disruption  by  traction  (the
water  hammer  effect).  The  root  of  the  aorta  may  also  be
affected  due  to  the  pressure  of  the  retrograde  ﬂow  [6].
Finally,  crushing,  generally  anteroposterior  is  directly
responsible  for  mediastinal,  particularly  aortic,  lesions,  due
to  direct  compression  of  the  aorta  between  the  anterior
thoracic  wall  (in  particular,  the  manubrium  sterni  and  the
clavicle)  and  the  thoracic  spine  [6].
Clinical examination
Clinical  examination  contributes  little  because  it  is  non-
speciﬁc  and  not  very  sensitive.  There  are  no  warning  signs
in  a  third  of  cases.  Functional  signs  that  might  be  found  are
thoracic  pain  (deep,  retrosternal  and  interscapular),  dys-
pnea  and  cough.
Physical  signs  are  arterial  hypertension  of  the  arms  with
no  femoral  pulse  or  a  reduction  in  it,  secondary  to  pseudo-
coarctation  of  the  aorta  (a  severity  factor),  precordial  or
interscapular  systolic  murmur,  paraplegia  or  paraparesis  and
signiﬁcant  hemothorax.
(
t
tpseudo-aneurysm); c: complete rupture (lesion crossing the three
dial tear. Color code of the aortic tunicae: intima (green), media
In  practice,  considering  the  context  of  multiple  trauma,
seudo-coarctation  seems  to  be  the  only  differentiating
ign.
tandard X-ray
he  signs  are  not  very  speciﬁc  and  the  X-ray  image  is  normal
n  7%  of  the  cases  [7].
The  main  purpose  of  an  X-ray  is  to  detect  a  medi-
stinal  hematoma  that  would  indicate  considerable  aortic
rauma.  Mediastinal  enlargement  of  more  than  8  cm  and/or
5%  of  the  width  of  the  thorax  (Fig.  4a)  is  most  fre-
uently  observed,  but  is  not  the  most  sensitive  sign  [7].
he  diagnosis  must  be  suspected  if  there  is  any  abnor-
ality  whatsoever  of  the  aortic  arch  or  opaciﬁcation  of
he  space  between  the  aorta  and  the  pulmonary  artery
Fig.  4a).
The  other  signs  found  are  deviation  of  the  trachea
owards  the  right,  deviation  of  the  nasogastric  catheter
owards  the  right,  lowering  of  the  left  main  bronchus
82  
Figure 3. Location of thoracic aorta lesions and the frequency of
the locations: isthmus — 90% (black arrow), root of the aorta and
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hscending thoracic aorta — 5—8% (black arrowhead), arch of the
orta — 1—2% (star), descending thoracic aorta and diaphragmatic
iatus — 1—12% (curved black arrow).
Fig.  4a),  obliteration  of  the  margins  of  the  aortic  knob
Fig.  4a),  hemothorax  (Fig.  4b)  and  a  left  apical  cap  (Fig.  4b).In  practice,  the  role  of  standard  X-ray  in  multi-trauma
atients  is  limited  to  looking  for  hemothorax  and/or  pneu-
othorax  requiring  rapid  drainage.
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igure 4. X-ray image of a rupture of the aortic isthmus with the s
he mediastinum (double red arrow), obliteration of the contours of th
black arrow), opaciﬁcation of the space between the aorta and the pul
emothorax (white arrow), apical cap (black arrow).D.  Ait  Ali  Yahia  et  al.
T angiography
T  angiography  is  the  standard  examination  for  this  condi-
ion  with  sensitivity  of  98%  and  speciﬁcity  of  100%  [8].  It
rovides  initial  evaluation  and  the  precise  diagnosis  of  aortic
esions.  It  is  indicated  in  high  speed  or  violent  trauma,  death
f  a  passenger  at  the  site  of  the  accident,  doubt  concern-
ng  the  nature  of  the  trauma  (unconscious  patient),  strong
linical  suspicion  and  chest  X-ray  abnormality.
rotocol and examination technique
e  use  a  standard  protocol  for  cases  of  multiple  trauma:
on-enhanced  cerebral  and  abdominal  CT  scan,  a  cervical
horacic  abdominal  and  pelvic  scan  in  the  arterial  phase
including  the  ilio-femoral  axes)  and  an  abdominopelvic  scan
n  the  portal  phase,  after  injection  of  140  mL  of  iodinated
ontrast  agent  at  a  rate  of  3—4  mL/s.  Cardiac  gating,  which
voids  heartbeat  artifacts  for  better  analysis  of  the  ascend-
ng  aorta,  is  not  used  in  an  emergency  situation  because
t  requires  qualiﬁed  staff,  patient  preparation  time  and
lower  acquisition  time,  exposing  to  breathing  artifacts.  It  is
eserved  for  difﬁcult  cases,  when  surgery  has  been  differed.
There  are  several  methods  of  reconstruction:  MultiPlanar
econstruction  (MPR),  Maximum  Intensity  Projection  (MIP),
urved  MPR  and  volume  rendering  3D  reconstruction,  or
ven  the  endovascular  view.  MIP  reconstruction,  particu-
arly  in  the  sagittal  oblique  plane,  is  essential  for  guiding  the
herapeutic  procedure.  It  simulates  the  standard  projection
btained  during  angiography  and  shows  the  thoracic  aorta
n  its  long  axis.  The  examination  including  the  native  slices
ust  be  burnt  onto  a  CD  in  case  the  patient  is  transferred
o  a  specialized  center,  so  that  the  operator  can  reproduce
he  reconstructions  he  considers  necessary.
T signsith  a  CT  scan,  the  direct  signs  of  traumatic  aortic  lesions
an  be  visualized.  The  appearance  can  vary  considerably,
rom  simple  irregularity  of  the  margin  of  the  aortic  wall  to
 true  tear.
igns to look for: a: anterior-posterior projection: enlargement of
e aortic knob (yellow arrow), lowering of the left main bronchus
monary artery (green arrow); b: anterior-posterior projection: left
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A  grade  1  disruption  appears  as  an  intimal  ﬂap  and  cor-
responds  to  the  rupture  of  the  tunica  intima,  a  very  thin
layer  which  is  not  visible  radiologically  and  a  part  of  the
tunica  media,  a  thicker  layer.  On  a  CT  scan,  it  is  seen  as  a
hypodense  line  within  the  lumen  (Fig.  5a  and  b).Grade  2  is  a  sub-adventitious  disruption,  i.e.  damage  to
the  whole  of  the  tunica  intima  and  media.  Only  the  tunica
adventitia,  a  distensible  and  watertight  structure,  retains
the  blood,  thus,  forming  a  false  aneurysm  (Fig.  6a—c).
e
l
t
Figure 5. CT image of an intimal ﬂap: a: axial slice (white arrow); b: 
Figure 6. Multi-trauma patient brought in by the emergency service. 
with the appearance of a pseudo-aneurysm: a: volume rendering 3D r
pseudo-coarctation on the MPRs (white arrow); c: intraoperative view of83
lowing  of  the  blood  ﬂow  inside  the  false  aneurysm  con-
ributes  to  the  formation  of  endoluminal  mural  thrombi.
arely,  a  true  dissection  may  be  seen,  the  blood  under  pres-
ure  forces  its  way  into  the  aortic  wall  through  the  tear
entry  point)  and  produces  a  longitudinal  and  circumfer-
ntial  split  in  the  media,  individualizing  the  true  and  false
umens.In  a  grade  3  lesion,  all  three  tunicae  layers  are  rup-
ured.  There  is  therefore  extravasation  of  contrast  agent,
coronal slice after MPR (arrow black).
The whole body CT scan showed sub-adventitious aortic disruption
econstruction (white arrow); b: pseudo-aneurysm followed by a
 the pseudo-aneurysm of the aortic isthmus (white arrow).
84  
the  blood  only  being  retained  by  the  mediastinal  fat
(Fig.  7).
When  these  pathognomonic  signs  are  present,  no  other
examination  is  necessary.
A  CT  scan  can  also  reveal  indirect  signs  of  aortic
disruption,  principally  mediastinal  hematoma  and  aortic
parietal  hematoma.  A  mediastinal  hematoma  does  not
affect  the  periaortic  fat  plane.  In  contrast,  an  aortic  pari-
etal  hematoma  is  directly  continuous  with  the  aortic  wall
(Fig.  8).  However,  these  two  signs  are  not  speciﬁc:  a  medi-
astinal  hematoma  is  also  visible  in  lesions  of  the  azygos
vein,  intercostal  arteries  and  internal  thoracic  arteries,  and
an  aortic  parietal  hematoma  may  be  related  to  a lesion
of  the  vasa  vasorum  without  an  aortic  wall  rupture.  This
latter  hematoma  is  sometimes  visible  without  direct  signs
or  lesions  on  the  arteriogram.  In  this  case,  if  the  patients
are  stable,  simple  CT  monitoring  at  48—72  hours  is  recom-
mended.
In  multiple  trauma,  other  lesions  are  often  seen  and  CT
is  again  the  best  means  of  looking  for  them.  Damage  may
be  found  to  the  pleura  (pneumothorax  and/or  hemothorax),
lungs  (contusions,  tears,  ventilation  disorders),  trachea  and
bronchi,  esophagus,  diaphragm  and  skeleton.  Particular
attention  must  be  paid  to  looking  for  fractures  of  the  ster-
num  and  ﬁrst  and  second  ribs,  because  these  are  markers  of
Figure 7. Car driver who had collided with a lorry and arrived at
the hospital in an unstable hemodynamic condition. The CT scan
showed considerable extravasation of contrast agent secondary to
a complete rupture of the wall of the aortic isthmus (white arrow).
Figure 8. Moped rider hit by a car. The aortic parietal hematoma
(white arrow) is the sign of aortic disruption (axial slices).
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erious  trauma  and  hence  of  a high  risk  of  an  aortic  lesion;
owever,  their  absence  does  not  eliminate  the  possibility.
itfalls of CT angiography
T  angiography  pitfalls  are  anatomical  or  technical  in  origin.
The  anatomical  pitfalls  may  be  venous,  arterial  or  pul-
onary,  the  ductus  diverticulum  (Fig.  9) being  one  of  the
ain  ones.  It  is  a  remnant  of  the  embryonic  ductus  arterio-
us,  found  in  9%  of  the  arteriograms  in  the  adult.  It appears
s  a  rounded  (obtuse  angle  with  the  aortic  wall)  or  spicular
acute  angle  with  the  aortic  wall)  bulge  located  on  the  ante-
ior  inferior  surface  of  the  isthmus.  When  its  angle  is  obtuse
nd  it  is  calciﬁed,  it  does  not  pose  much  of  a  diagnostic
roblem.  On  the  other  hand,  if  it  makes  an  acute  angle  with
he  aortic  wall  and  there  is  no  intimal  ﬂap,  the  diagnosis
s  less  obvious  and  certain  teams  propose  an  endovascular
ltrasound  examination  to  remove  the  doubt.
Occasionally,  post-isthmic  aortic  dilatation  of  a  non-
athological  nature  can  be  confused  with  an  aortic  lesion.  In
ome  cases,  the  simultaneous  opaciﬁcation  of  the  aorta  and
djacent  veins  (hemiazygos,  intercostal  or  bronchial  veins)
y  the  contrast  agent  may  give  the  false  appearance  of  an
ntimal  ﬂap.  Sometimes,  a  non-pathological  dilatation  of  the
stium  of  the  bronchial  and  intercostal  arteries  may  simu-
ate  a  small  pseudo-aneurysm,  but  its  conical  shape  and  the
rtery,  seen  at  its  distal  end,  helps  diagnosis.  Finally,  a  small
eriaortic  pulmonary  atelectasis  can  simulate  an  intimal  ﬂap
Fig.  10).  With  careful  examination,  the  pulmonary  vessels
nd  the  bronchi  entering  the  atelectasis  can  be  found.
The  technical  pitfalls  are  essentially  heartbeat  artifacts
Fig.  11),  which  are  particularly  present  at  the  root  of  the
orta  and  in  the  ascending  aorta,  and  simulate  an  intimal
seudo-ﬂap.  This  image  continues  in  the  mediastinal  fat
iving  a blurred  interface  with  the  hyperdense  lumen  of
he  aorta,  which  can  help  with  diagnosis.  Otherwise,  these
rtifacts  can  be  removed  by  ECG-gated  CT.
Breathing  and  patient  movement  artifacts  can  also  be
ound.  They  are  revealed  by  visualizing  the  thorax  in  the
ung  parenchymal  window.
If  there  is  no  mediastinal  hemorrhage,  all  these  diag-
ostic  pitfalls  can  be  identiﬁed  without  difﬁculty.  However,
here  traumatic  disruption  of  the  thoracic  aorta  is  sus-
ected  in  a  stable  patient,  it  is  sensible  to  reassess  the
atient  after  24—48  hours  by  performing  a control  ECG-gated
T  scan.
rteriography
ith  good  sensitivity  and  good  speciﬁcity  (higher  than  90%)
or  grade  2  and  3  lesions,  arteriography  was  considered  to  be
he  best  diagnostic  examination  for  aortic  lesions  before  the
dvent  of  the  multi-detector  scanner  [9]. The  arteriographic
igns  are  irregularity  of  the  vascular  wall  up  to  a  break  in  its
ontinuity,  extravasation  of  contrast  agent  where  there  is
omplete  rupture,  fusiform  enlargement  of  the  aorta,  sack-
ike  false  aneurysm  and  pseudo-coarctation  (Fig.  12).Arteriography  is  currently  reserved  for  detection  of
amage  to  branches  of  the  aorta  and  to  pre-therapeutic
ituations  before  implanting  an  endoprosthesis  via  the
ndovascular  route.  It  can  also  be  performed  at  the  end  of
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Figure 9. A 48-year-old female car accident patient, with no traumatology ﬁnding, hospitalized in the cardiology department because of
ventricular extrasystole. The various reconstructions show a calciﬁed ductus diverticulum with an aortic swelling: a and c: volume rendering
3D reconstructions (white arrow and arrowhead); b: MIP oblique sagittal reconstruction (black arrow).
a  pelvic  embolization  procedure,  for  example,  and  before  a
whole  body  CT  scan,  in  order  to  eliminate  an  aortic  lesion.
Echocardiography
Transparietal  ultrasound  is  not  good  enough  for  detecting
aortic  lesions  because  there  are  many  areas  of  shadow.
Figure 10. Pulmonary atelectasis (white arrow) along an aortic
aneurysm, not to be confused with aortic ﬁssuration.
Transesophageal  ultrasound,  which  can  be  used  at  the
patient’s  bedside,  performs  better,  with  sensitivity  assessed
at  between  56  and  99%  and  speciﬁcity  of  between  89  and
99%  [10]. It  is  used  particularly  if  the  patient  is  unstable  or
if  other  examinations  are  impossible.
Figure 11. Heartbeat artifact of the ascending thoracic aorta
mimicking a traumatic lesion of the wall (black arrow).
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pigure 12. A 37-year-old man subjected to violent trauma due to
udden deceleration. The arteriogram shows pseudo-coarctation of
he aorta (black arrow).RI
he  characteristics  of  MR  imaging  are  excellent  for  detec-
ing  acute  aortic  trauma,  but  its  use  is  limited  in  emergency
A
s
l
p
igure 13. The different operative techniques for aortic ruptures: s
rosthetic repair as a diagram (c) and in an intraoperative view (d).D.  Ait  Ali  Yahia  et  al.
ituations,  essentially  because  of  the  problem  of  accessi-
ility.  The  examination  time  is  also  too  long  and  it  is  not
ossible  to  introduce  certain  support  systems  into  an  MRI
oom.  However,  it  is  particularly  relevant  in  monitoring  min-
mal  intimal  lesions,  in  situations  where  surgery  is  delayed,
nd  in  young  patients  to  reduce  irradiation.
The  examination  protocol  consists  of  axial  scout  slices,
inetic  sequences  in  the  plane  of  the  aorta,  T1-weighted
xial  slices  before  and  after  injection  of  gadolinium  and  an
RA  sequence  of  the  aorta  with  injection  of  gadolinium.
reatment
n  aortic  rupture  is  a  life-threatening  emergency.  Rapid
anagement  by  an  experienced  resuscitation  team  is  nec-
ssary  to  provide  the  immediate  treatment  essential  for  the
atient’s  survival.  One  of  the  key  points  is  strict  control  of
he  arterial  pressure  using  beta-blockers  and  vasodilators
iming  at  systolic  arterial  pressure  below  120  mmHg  and
ean  arterial  pressure  below  or  equal  to  80  mmHg.  Next,
he  usefulness  of  immediate  or  deferred  endovascular  or
urgical  treatment  is  discussed.
urgical treatmentfter  thoracotomy  via  the  fourth  left  intercostal  space,  the
urgeon  most  often  sutures  the  lesions  (Fig.  13a and  b)  after
owering  the  arch,  or  performs  segmental  resection  with  a
rosthetic  repair  (Dacron  graft)  (Fig.  13c  and  d),  with  or
imple suture as a diagram (a) and in an intraoperative view (b);
EI
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without  circulatory  support.  Associated  lesions  are  treated
in  the  same  operation.
Studies  report  a  mortality  rate  varying  between  19
and  28%  [2]  and  a  rate  of  paraplegia  of  about  16%  [2].
Other  complications  of  surgical  treatment  are  hemorrhage
with  heparin,  CNS  lesions,  renal  impairment,  respiratory
insufﬁciency,  hemothorax,  respiratory  infections,  prosthesis
infections,  etc.
p
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Figure 14. Road accident victim. On diagnosis: a: thoracic aorta rupture
b: diagram of the endoprosthesis (black arrow); c: axial CT slice of the 
on an oblique sagittal reconstruction (white arrowhead); e: 3D view of t
Figure 15. Treatment with an endoprosthesis (white arrow) of a rupt
left subclavian artery (curved arrow) with reimplantation of the latter in
c: volume rendering 3D reconstruction.87
ndovascular treatment
mmediate  or  deferred  endovascular  repair  has  become
he  ﬁrst-line  treatment.  The  radiologist  inserts  an  endo-
rosthesis  that  does  or  does  not  cover  the  ostium  of  the
eft  subclavian  artery  (Figs.  14  and  15).  Transposition  of
he  subclavian  artery  to  the  carotid  may  be  necessary
Fig.  15).
 (black arrow) on an axial CT slice. After endoprosthesis treatment:
endoprosthesis (white arrow); d: endoprosthesis in its greater axis
he endoprosthesis.
ure of the aortic isthmus (black arrow) covering the ostium of the
 the left common carotid artery (arrowhead): a and b: axial slice;
8t
t
r
a
[
p
r
e
[
C
T
t
h
a
p
l
t
e
l
c
D
T
c
R
[10] Cinnella G, Dambrosio M, Brienza N, Tullo L, Fiore T.8  
The  success  rate  is  good  with  a  lower  rate  of  complica-
ion  than  in  open  surgery.  Morbidity  relating  to  endovascular
reatment  is  less  than  for  surgical  treatment,  with  less
isk  of  spinal  cord  ischemia  (3%  versus  9%,  respectively)
nd  end  stage  renal  disease  (5%  versus  8%,  respectively)
2].
Mortality  is  also  lower  with  endovascular  treatment  com-
ared  with  an  emergency  thoracotomy  (9%  versus  19%,
espectively)  [2].
In  the  long  term,  few  complications  are  found  with
ndoprosthetic  treatment  of  traumatic  lesions  of  the  aorta
2].
onclusion
raumatic  rupture  of  the  thoracic  aorta  is  a  diagnostic  and
herapeutic  emergency.  It  should  be  suspected  in  any  patient
aving  had  an  accident  involving  high  kinetic  energy.  CT
ngiography  is  the  standard  examination  for  diagnosis  and
ost-therapeutic  monitoring.
Beware  of  atypical  locations,  isolated  small  intimal
esions  and  false  positives  (heartbeat  artifacts,  ductus  diver-
iculum,  etc.).  For  rupture  of  the  isthmus,  the  efﬁcacy  of
ndovascular  treatment  with  an  aortic  endoprosthesis  no
onger  needs  to  be  demonstrated  and  there  are  few  later
omplications.isclosure of interest
he  authors  declare  that  they  have  no  conﬂicts  of  interest
oncerning  this  article.D.  Ait  Ali  Yahia  et  al.
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